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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a polymer electrolyte suitable for forming 
a nonaqueous battery such as a lithium ion battery and having high heat 
resistance, high film strength, high solution retaining capability, good thin 
film formability, and high electrochemical stability. 



SOLUTION: A polymer electrolyte 1 is formed by providing a polymer 
composition formed of a reactant of a vinyljg leue jluoride-b ased polymer 
containing 50 wt.% or more of a polymerized vinylidene fluoride unit and also 
containing a carboxyl proup_and/or an epoxv q cqup wjth_a functional vinyl 
compound having a functional group reactive with the carboxyl group and/or the 




epoxy group, and at least one vinyl group and by utilizing the cross-linking 
characteristic of the vinyl group introduced into the'polymer compound. 
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NOVELTY - A polymer composition consists of a reactant of a vinylidene fluoride 
polymer and a functional vinyl compound. — — — 

DETAILED DESCRIPTION - The vinylidene fluoride polymer contains a polymerized 
vinylidene fluoride unit, 50 percent by weight or more, and a carboxyl group 
and/or an epoxy group. The functional vinyl compound has a functional group 
having reactivity relative to the carboxyl group and/or the epoxy group, and at 
least one vinyl group. 

USE - The polymer composition is used for forming the polymer electrolyte used 
in a nonaqueous battery, particularly, a lithium ion battery. In the 
nonaqueous battery, the polymer electrolyte is provided between a positive 
electrode consisting of a positive electrode material storing and releasing 
lithium and a negative electrode consisting of a negative electrode material 
storing and releasing lithium, or metal lithium. 

ADVANTAGE - The use of the polymer composition and utilizing crosslinking 
reactivity inherent in the vinyl group yield the polymer electrolyte having 
high heat resistance, high film strength, high electrolytic solution holding, 
good thin film formation, and high electro-chemical stability. The polymer 
electrolyte is suitable for the nonaqueous battery. The resulting nonaqueous 
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tii . 7d i/grs.o/t. 
10 [0045] {s&tomm- 2 ) we* 2 y -y 
?r-b^p-^t, ^^-y^TKi 03 6 g, yf-;nr. 

;l/n-X0. 8g. y'(yrot^WJfy^-iK 

*-i-3. 6g, ry;^y^^x-r^2g N 7>y 

•ft t'^ y fy 3 7 2 g . 6 7 >y^7"Q tV y 2 8 g £tt 

2 8 -CT4 9 m^mms.-^iff^ -> tz . m^j 

ft. 7 >J *^8 0 c C-C2 0^Sg 

ttl/tfi£tttt**1*fc. 16*11. 8 3M4%T\ # 
fe*ifc*£{*0>4 yvu-y Nfegli 1 . 1 d 1 /g-c$> 

20 [ 0 0 4 6 ] ( S^#:|ffli!^J- 3 ) 2 >J -y h;K0 
t-hfis-yiz. A Ttyimfc l 0 5 0 g . y^-fe 

*-Y0. 2g. 7yft;t'-y-ry3 0 5g. 6 7-y-ft 
7nei/>10g. 3 7-y-ffrEyxf-uy3 5g5-ftii 

2 9 c CT-3 0^HSi)Sm-&S: : ff : 5:r)7 , i. 11^7 
«« S^»^5y-SrK*. *«fe«8 0 , CT2 0^iaB6 

*afr*^#«*tttfc. a-^*ti, 9 ias%t\ # 
^.^Jta^^-f y\uy b^mi 1 . 7di/gt» 

30 [0047] (£JtHl) a-g-friffl^-lTlfWc 
^'J7-I0g(:, y'Vyy';M^^ l Jl/-b2g, V 

yf-yu^-^-N9 Og, 7°Dti/y^-*'^-M 
og % hyx^rsyo. 0 0 2g£flnjlTJS?££f£ 

"3 . i 6 5 -CT 2 SfraJtf# L , R«* t»fe . 

' vVf n-^ h 'J of *yy'7? 'J U— h 

0. 75g, 2-bHo^^>'^OA.df.^i,7 X -y^ 

hyo. lg. 7'ntruy^-^-h2 0 gi&msn 

Hw&rs - 1 tc i o mz® i o o s ? ny<?!)Hs«Jt. 

[0048] (n»]2 ) mmm i c*jv^t . /y 
^y ^ ^ y v- h cof^i) o t^y ^ ^ y o-f >vtt yxf 

50 [0049] (umb ) sotW2 te^r , 
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[0050] (nttfti4) mmmsiztsux. 

[0051] (btmii)mmmuz&^x. ?<)~s>> 
/k* * ? y u- b fcfll i aw* , 9Qtt0ff i 

[00 52] <JtttW2)fgtWl£fcwc. 



(7) &ffl2 0 0 0-2 159 17 

1 2 

[0053] (itisuy3 ) iti^ij 2 fctivi-c . ft&fttra 

KW-3-CfcfcfutsKy 1 0 gH3g 

fcfc. i^/kttlRO«ftt*fHiLfci:i*« « lie* 

*itiRWUu ^yx^M^^yu-hat/^' 

.Xf-a-zl- h- y •/tUTAyi'T? y I- cOlBfiHt^ 
[0054] 

[SI] 











388$ 
MPa 


*M0># (96) 


**mi 




GLDMA 




2.74 








MOI 




233 


0.31 






MOI 




2.97 


0.60 






HEMA 




2.12 








hi 






ate** 


JfcttW2 




GLDMA 








ite^3 




GLDMA 




HfeiW 


6. 1 



GLDMA : ^i/ f 9»* 9 9 9 V- (• 

MOI: * ?4> >) X/*±i/x1-n>4 V VTZ— \- 

HEMA : t FntVif^ 'J h 



[0055] (ntuq 5 > mtftmm- 1 -cntituk ■ 
#y-?-i ogt^y^^;^^^yi^-h2g, ^ 

?7Mr-**-b9 0g. 7Qtl/y#-W-'h l o 
g N fyx^TSyO. 0 02g£;DD;fC?M£# 

i<o»a*6 5x:T2i*iaB»pu.R*6*u>fc. 

^yf-a-^byi/^DT^^^'T^yi^—h 
0. 7 5g s 2-t Kn^y^nMi/^x-/^ 
hyo. lg»U -HtfLfctt. ***bU ^ 
-f b £J»tfrf 4 i i: J: 0 J* 3# 1 0 0 5 
fnxri&ZWi. #4>ftfcK«:iSEE***rC3 0»f 40 
Iff *> i k tc J: 9 s **;HHB*»fc . - O^ttlR* 7 
0°C<01M-L i PF 6 7'Dt;i/y*-5K*-btKl 

i$iaa«L-c. «w«*-*i9s-fr#y v-mwiH*# 

4*yWmfflt4. 0X10-3S/cmT*l 
BW^KKT»Bfc«»U ftKl±2 . 5 1 MP aTS> 

o . ftttttfrarraraw* o.i7 %x-h o , * 
[0056] mmme) vith'-VTy (mixso 



Xit¥$k r KF#l 300j . A y^vyh^&i. 30 
dl/g) 7g£LiCo0 2 85g, aWttA-sK^ 
y7-y^8g, tJil^N-^^-2-fny Hy6 0 

gfcfl^L, »6ftfcx9y-*»&i o^mc^r^s 
'Jfv (ftasfcsw r KF#9 1 ooj , jy<\vyy 

ttJKl . lOdl/g) 1 0 g^ t-yf-^?L»M«tf 
«9 0gi>J:lfN-^-f-;U-2-tny Hy90gtS 

#6*utx7y-*jss 1 oum<7)mm±izmx 

L . N 2 - tfn y H y $H%Mt£ UTSS** 

ffi (AS) 

[0057] -2r. Hj±i* j - 7 O'CKJlTOgSSffl^T 
T\ fi^WHW-lT^feii^iKyv-l Ogtc. ^ 

y ^ vVk* ^ ^ y u— h 2 g , i-jvA 1 
oog, byx^rsyo. oo2g£jn;i 

x^^-o-;n>y v^o-f^y^r^y^ 

-h0. 7 5g, 2-tKo*i/y;D^^7i- 
liyhy. lg. Li PF 6 5gSrTDtb-y^-*'^ 
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-h3 0g<c«JBLfc*»3 5g«:«aDU flWLT, 

tesweu i^>f-^-#*-h*JMfeUfcft» see* 

«ET?3 08*89f1-4i t lei D.jES ■ t&Bc^ 
*fctl, *BE*«TT'3 0»!Hi«-i3tfc:J:9, #'J 

ffiLfcti*. 4*>immt4. 3xio-3 s/c 

nu ttffittKR-C*SIB*fttt U 2 . 3 5 M P a 

x-h o » mmmtMMmpwt o . 1 8 o . 
[0058] jjBT»^iifc^-^-^«fi* % msmp 

*1. 8mA/cm2T®l«£E36 t 4. 2Vb%&fC 

4. 2V<7)gmfiT'«^t-^«-<?)3t:mB# 20 
IBB 1 3. 5eia*j8i4v^«8te«EE*«ffik:±S3t 
HHftfcfrfrK *«0flL 8mA/cm2 

iHH*ff£fi&ofc. %J@«)3E!SPJHi3 3 OmAh/ 
g T'fcO, «C««g(i28 5mAh/g 



#H2000-2 1 59 17 
1 4 

ibl mmtfflmztii s i>zxj±-x%?ffi.mtfX'Zt:. * 

[0059] 

a** J: St. 7 >y ft f- y fvli-^t^m 
[0ffi«ofS#»J] 

[0i lint #«E*)*y-?-«MtfcjBM**i* 

1 v— HfcKUv-WW 

2 II 

2a #mtt** 

2 b jES£*!» 

3 a #mtt»f* 

3b nm&MB 



[HI] 




2b 



} 2 



F^-A(##) 4 J 100 AA02Q AA03Q AC04P AC23Q 
AC25Q AC26Q AC27Q AG1Q 
AG08Q AG08R AG15R AL10R 
AL36R AL44R BB17Q BC54R 
CA04 CA05 CA27 CA31 DA01 
HA53 HA61 HB30 HB63 HC25 
HC34 HG6 HG9 HC45 HC51 
HC54 HC63 HC85 HD16 JA43 
5G301 CA30 CD01 CE10 
5H029 AJOO AJ02 AJ11 AJ14 AL12 
AMOO AM02 AM03 AM04 AM05 
AM07 AM16 BJ04 CJ11 CJ13 
CJ23 EJ12 HJ01 
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